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e Please check that this question paper contains 27 printed pages.

e Please check that this question paper contains 38 questions.

e Q.P. Code given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

e Please write down the serial number of the question in the answer-book
before attempting it.

e 15 minute time has been allotted to read this question paper. The question
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m.,

the students will read the question paper only and will not write any
answer on the answer-book during this period.
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(A) 512T%hg (B) 502 Uhg
(C) 491 Uhg (D) 481 Uhg

Zlﬁx>y?f?ﬂ z<0_5>[,?ﬁ:

(A) xz>yz (B) xz

Z

\Y,
e«

A
N |

() E > Y (D)

X
Z Z
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i) This question paper contains 38 questions. All questions are compulsory.
(it)  This question paper is divided into five Sections — A, B, C, D and E.

(iti) In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and
questions number 19 and 20 are Assertion-Reason based questions of 1 mark
each.

(iv) In Section B, Questions no. 21 to 25 are very short answer (VSA) type
questions, carrying 2 marks each.

(v)  In Section C, Questions no. 26 to 31 are short answer (SA) type questions,
carrying 3 marks each.

(vi) In Section D, Questions no. 32 to 35 are long answer (LA) type questions
carrying 5 marks each.

(vii) In Section E, Questions no. 36 to 38 are case study based questions carrying
4 marks each.

(viii) There is no overall choice. However, an internal choice has been provided in
2 questions in Section B, 2 questions in Section C, 2 questions in Section D and
3 questions in Section E.

(ix)  Use of calculators is not allowed.

SECTION A

This section comprises multiple choice questions of 1 mark each.

1. In a 1 km race, player P beats player Q by 18 metres or 9 seconds. What

is P’s time to complete the race ?
(A) 512 seconds (B) 502 seconds
(C) 491 seconds (D) 481 seconds

2. If x>y and z<0, then:

(A) xz>yz B) xz >yz
© =57 D =<
z z z z
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Ifc AB=A 3 BA=B &, d (B*+B) ST« 2 :

(A)  2A B) O
C) 21 (D) 2B
42 2 5
A=[79 7 9| WUAAZ:
29 5 3
A O B) 1
(C) -3 (D) -15

d3y
M y=e2 @ —3 TWHE:
dx

(A) 2e 2% (B) e *
(C) 4e* (D) —8e

B f(x)zxz—x+1 % y
(A) (0, 1)H I€qH
(B) (0,1) ® grE™H

©) (0, %)ﬁaﬁqﬂ 3R (%, 1) BT

(D) (%, 1) | FEgE 31T (0, %)ﬁsmmtr

Idehel GH IR

y dx+x10g[z)dy—2xdy =0
X

I HIfe T °Td HS: & :

A 1,1 B) 1,2

©) 2,1 (D) 1, 9Rwrfyg &t
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3. If AB=A and BA =B, then (B? + B) equals :

(A) 2A B) O
C©) 21 (D) 2B
42 2 5
4, The valueof A=|79 7 9|is:
29 5 3
A O B 1
«Cc) -3 (D) =15
3
5. If y=e2%, then d—g is equal to :
dx
(A) 2 B) e*
(C) 4e* (D) —8e 2%
6. The function f(x) = —x+1 is:

(A) increasing in (0, 1)
(B)  decreasing in (0, 1)

(C) increasing in (0, é) and decreasing in (%, 1)

(D) increasing in (%, 1) and decreasing in (0, %)

7. The order and the degree of the differential equation

y dx+xlog(y)dy—2xdy =0

X
are respectively :
A 1,1 B) 1,2
< 2,1 (D) 1, not defined

465-11 Page 5 of 27 P.T.O.
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10.

11.

12.

465-11

T A foeRr g 9 IVTAT AT 7 AR giomm e o Sirar 7 | e |
gliegur | fordi hl G&1 1 S a1 Agfese =X X 81, af X i T Seamen
(expectation)?ﬂ'ﬁ:

A 1 ®) =

1

1
() (D) 1§

Ife ada guF, TH 9:00 o1& &, A 1275 921 o §1¢ hi--G1 THT BN 2

(A) TH11T (B) UM 12
(C) U9 (D) Hag 9
afe T wrEi =W X % o,

PX=k)=PX=k+1)¥%,
al X T JEOT g
A k-1 (B) k
€ k+1 (D) k+2

afg |t| w1 uiepferd O ty(o) (t T Shifdss AH) & w7 &, a e
qRehedT

(A) 3FHHR H A 7 |

(B) TR I It 7 |

(C) 9 TR i Tt 7 3R 7 & SFRAHR |

(D) fruff & <t < wehedt B |

Tl T AT o HIEAT o S o 3T hl ATefehdl i Afd i o (0N, A
HIE (V) ot STl 8

(A) nl—n2+2 (B) nl—n2—2

(C) n;+n,-2 (D) n;+ny+2
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10.

11.

12.

465-11

A fair coin is tossed twice and outcomes are noted. If the random variable
X represents the number of heads that appeared in the experiment, then

the mathematical expectation of X is :

1
A 1 (B) 5

1

1
(C) (D) 15

What time will it be after 1275 hours, if the present time is 9:00 p.m. ?
(A) 11 p.m. (B) 12 p.m.
(C) 9p.m. (D) 9am.

If for a Poisson variate X,
PX=k)=PX=k+1),
then the variance of X is :

A k-1 B k
) k+1 D) k+2

If the calculated value of |t|< t,(a) (critical value of t), then the null

hypothesis :

(A) 1isrejected.

(B) is accepted.

(C) is neither accepted nor rejected.

(D)  cannot be determined.

For testing the significance of difference between the means of two

independent samples, the degree of freedom (v) is taken as :
(A) nl—n2+2 (B) nl—n2—2

(C) n;+ny,-—2 (D) n;+ng+2
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A
13. feuw mw gmi 23, 32, 40, 47, 58, 33, 42 & fou, 5-affa nfou™ 3wd 2 -
(A) 38,40, 42 (B) 40, 42, 44
(C) 40,42, 46 (D) 42, 44, 46
14. RiC € UGN &1 ITAN L §U, 8% Aok oA & W 2% I H T 20,000
RO g % Tt EMI 8T
(A) T 1700 (B) ¥ 800
(C) <900 (D) < 100
15. T HiEsd BF ®1 ed T 12,000 & 3R 3 99 o ITAF S oh S1G, I
THY ged T 3,000 3 | At 2 a¥ o 37d § HieTsd B I g oI BT :
(A) T 3,000 (B) ¥ 6,000
(C) T 5,000 (D) T 7,000
16. 899 H T 50,000 THT i o T TcIeh 6 HE o Id H foha-l ST SHT i
S =TfRe, afe o aaf | S 6% aTfies 7 it s std-anfies wanfora gran
& ? [fean T & : (1:03)"°= 1-6047]
(A) T 3,43253 (B) ¥ 2,783-08
(C) T 2,480-57 (D) ¥ 2,149:93
17. ST 2x + 3y > 6 I AT B :
(A) I XOY-ad
(B) 3t ford qer-fog feoa @
(C) 3Tt forew 4 @ Ht-fog 3R 7 &1 W@l 2x + 3y = 6 Toig foord @
(D) 9 XOY-aa frd @ 2x + 3y = 6 % foig wnforer 7t &
465-11 Page 8 of 27
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A
13. For the given values 23, 32, 40, 47, 58, 33, 42; the 5-yearly moving
averages are :
(A) 38,40, 42 (B) 40,42,44
(C) 40,42, 46 (D) 42, 44, 46
14. Using flat rate method, the EMI to repay a loan of ¥ 20,000 in 2% years
at an interest rate of 8% p.a. is :
(A) <700 (B) <800
(C) <900 (D) < 100
15. A mobile phone costs ¥ 12,000 and its scrap value after a useful life of
3 years is ¥ 3,000. Then, the book value of the mobile phone at the end
of 2 years is :
(A) T 3,000 (B) 6,000
(C) 5,000 (D) < 7,000
16. What sum of money should be deposited at the end of every 6 months to
accumulate ¥ 50,000 in 8 years, if money is worth 6% p.a. compounded
semi-annually ? [Given : (1-03)'%= 1-6047]
(A) < 3,432-53 (B) T 2,783-08
(C) T 2,480-57 (D) T 2,149-93
17. The graph of the inequation 2x + 3y > 6 is the :
(A) entire XOY-plane
(B) half-plane that contains the origin
(C)  half-plane that neither contains the origin nor the points on the
line 2x + 3y =6
(D)  whole XOY-plane excluding the points on the line 2x + 3y = 6
465-11 Page 9 of 27 P.T.O.
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18.

T Waeh T ToE U, IiE 38T BOH Z = ax + by 1 IAfehad HH GHTA
& % g1 A fagall T THauH 2, di fagatl i g@n & W Z &1 Jfeewad
AR, B

A 0 B) 2

(C) Hifua (D) 3Fd

J97 &1 19 3K 20 37997 vq q@ SRa 997 & | & %97 30 77 & 598 v &)
STYFHIT (A) TIT R & T (R) §RT 3Afad o637 71 & | 37 Fo71 & &&1 I 14 127
T Fisl (A), (B), (C) 3% (D) § & g7 Jfw |

19.

20.

465-11

(A) AR (A) 3R Th (R) THI Hal & TR @b (R), AR (A) i Fgt

ST LT 2 |

(B)  MeheM (A) 3R e (R) gHI T&l &, W= e (R), AUk (A) <t @&t
ST TgT Ll & |

(C) AfheH (A) T& 8, Wg e (R) TeId & |
(D) SAMTHAA (A) TeId 8, W b (R) & 3 |

SIFHIT (A) : HoH f(x) = 2 —x + 1, 3AUA (- 1, 1) | Rt a¢qm 2 |

b (R) : Ife f(x) AU [a, b] | Fdd IR TqTA (a, b) W JAThAHT
7, a1 A [a, b] T f(x) X adam B, afg weft xe(a, b) &
furx)>0% 1

T fgue &ed T, n = 200 W p = 0-:04 B | @M@l 57 i fgue e & Gfeepe

SUFHIT (A) - TATE] S T HIEZY 8 B |

7% (R) - PX=4) = 212
3e
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18. In an LPP, if the objective function Z = ax + by has same maximum value
on two corner points of the feasible region, then the number of points at

which maximum value of Z occurs is :
A 0 (B) 2

(C) finite (D) infinite

Questions number 19 and 20 are Assertion and Reason based questions. Two
statements are given, one labelled Assertion (A) and the other labelled Reason

(R). Select the correct answer from the codes (A), (B), (C) and (D) as given below.
(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the

correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not

the correct explanation of the Assertion (A).
(C) Assertion (A) is true, but Reason (R) is false.

(D)  Assertion (A) is false, but Reason (R) is true.

19.  Assertion (A) : The function f(x) = x> — x + 1 is strictly increasing on

(-1, 1).

Reason (R): If f(x) is continuous on [a, b] and derivable on (a, b), then
f(x) is strictly increasing on [a, b] if f'(x) > 0 for all

xe(a, b).

20. In a binomial distribution, n = 200 and p = 0-:04. Taking Poisson

distribution as an approximation to the binomial distribution :

Assertion (A) : Mean of Poisson distribution = 8.
512

Reason (R) : PX=4)= —5-
3e

465-11 Page 11 of 27 P.T.O.
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Qs @

3G @S H 37fd Tg-IFTIT (VSA) FHR 3 J97 8, 577 I3 F 2 3% & |

21. (%) 3R A = {_11 (7)} g, @ k w1 98 WA 3 ke fEes o
A2_8A+kI=03% |

AAAT

X-y 2X+7z -1 5
(@) i {ZX—y 3z+w}={0 13} %,?ﬁx, y,zﬁl’(w%ﬂﬂﬁﬁ

ST |

22. s fEm &1 3w weh, ffafad e e+t ga il
2X;+3X9=5

11X1— 5X2 =6

freferiad as T gaen 1 s ot 8 5 3 il (3fe s g«

23.
) :
el
x—-y<—-1
-x+y<0
x,y2>0
% Id

7 = x + y 1 ATehaHishior i |

24. 6% dtves, @ Smfae @difa foem T g W, e o o o/ H
T 600 h! IMYAA T JAHH Hed FTT hIT |
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SECTION B

This section comprises very short answer (VSA) type questions of 2 marks each.

1 0
21. (a) IfA= { 7}, find the value of k such that AZ— 8A + kI = 0.

OR
— 2 -1 5
(b) If xY XrE , find the values of %, y, z and w.
2x -y 3z+w 0 13

22. Using Cramer’s rule, solve the following system of equations :
2X1 + 3X2 =5

11X1— 5X2 =6

23. Find the solution to the following linear programming problem (f it
exists) graphically :
Maximize Z =X +y

subject to the constraints

x—-y<—1
-x+y<0
x,y >0.

24. At 6% p.a., compounded quarterly, find the present value of a perpetuity
of ¥ 600 payable at the end of each quarter.

465-11 Page 13 of 27 P.T.O.
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25. (%) AW o o foret fraw 1 yemmdt 9o < 20,000 2 3R 95 3 99 4§
gL T 50,000 B AT 8 | CAGR (Tshdfgd aTieh glg &X) hl UM

ST | [T (2-5)13 = 1-355]

AT

(@) T ARk T 9%q T 12,000 § G{EdT 7 | 99 < 37d H, 98 39 a%]
T 15,000 ¥ o= ¢at 7 | A ggrehifa it g 6% oft, at fed =t ammm
3 Tt g 1 HIT |

Qs 1

37 GUZ § TY-FTHRIT (SA) FBR & F97 8, 5778 I3 3 3375 & |

26. TH HXH 50 TR SE & | TH 9 5 Tl g FHehret foram Siar 8 iR e o
5 Tfiet Il ST TG ST g | 39 TohAT Bl 4 SR IR Q™ Sl & | 39 Tk
% 311 H e W S ohl WIET 1A hiig | [T (0-9)° = 0-59049]

2
27. (&) Ixzdx HT TH FA T, Fd: U6 W 98 &7 ST ol I8

o

0

N\ o

AAhel TI&iUd hidr © |
3TraT

28. YUYW IAY H F UH Il o HA hI ok THIR @ HIGC AT QI
e 3787 bl TRl L B |

29. g fen w2 fo6 weh 1Q wherur # Iufigani & Uk Ty o 37 T §fd B
2 | Afg 1Q Theror &1 71ed 100 3R W fa=ge 10 &, a1 ITiashar 3a shiforg
o wdiemr <9 g 3Fiea® 90 3T 110 & <= THI AT |

fem ™ 2:PZ<1)=08413 3P (Z<-1) =0-1587]

465-11 Page 14 of 27



https://www.prepp.in

Www.prepp.in Prepp

Your Personal Exams Guide

Y\

25. (a) Assume an investment’s starting value is ¥ 20,000 and it grows to
¥ 50,000 in 3 years. Calculate CAGR (Compounded Annual
Growth Rate) [Use : (2:5)1/3 = 1-355]
OR
(b) A man bought an item for ¥ 12,000. At the end of the year, he
decided to sell it for ¥ 15,000. If the inflation rate was 6%, find the

nominal and real rate of return.

SECTION C

This section comprises short answer (SA) type questions of 3 marks each.

26. A container has 50 litres of juice in it. 5 litres of juice is taken out and is
replaced by 5 litres of water. This process is repeated 4 more times.
Determine the quantity of juice in the container after final replacement.

[Use (0-9)° = 0-59049]
2
27. (a) Evaluate: j x? dx and hence show the region on the graph whose

0
area it represents.
OR
1
e—X
(b)  Evaluate: j
1+e*
0

28. Find the differential equation of all circles in the first quadrant which
touches both the coordinate axes.

29. Given that the scores of a set of candidates on an 1Q test are normally
distributed. If the 1Q test has a mean of 100 and a standard deviation of
10, determine the probability that a candidate who takes the test will
score between 90 and 110.

[Given P (Z < 1) =0:8413 and P (Z < — 1) = 0-1587]

465-11 Page 15 of 27 P.T.O.
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30. 20 TGl H 4-9fg 918 i AEa Aredies fosh! 50 i i Tot oft | T
fommm afi & w1g, oW wrartes TRl sew 55 e ufa woEh
10 e A ToaeH afgd & T ot | Sii= hifvie foh o= 97 fosmoa sihwm
e T8 o1 | [T T & : VB =224, t,4(0-05) = 1-729]

31. (%) T & H Th W@ T 4 T 1 FAHE @Al AR Th Hed
e wonfuq foran T&ehl @FTA T 45,200 off | el TiEeH &1 qoas™
e €9 @ 3 auf & foru B 3 gHHT THY GeI T 0 BA |
(i) HoIsE hl W R 7 ?

(i) T g THIRLT F1a HIT ST ¢ 99 6 A H HIY %A &
S ¥ 1 UM AT 8, @l 0 < t < 37 |

(i) g oY & 3id § Hy fagey Fi g I F1 Bft 2
T
(@) 9HE e A ST S 10% Tid 99 1 FHT € % SO @, S
(i)  A-aTiyes Gt gt 2 |
i) fommdt w=foa et 2

[fe=m T 2 : (1:05)2 = 1-1025, (1-025)% = 1-1038]

Qs ¥

39 GV 7 FH-IRIT (LA) YR & J97 &, 978 Jcdb & 5 3% 8 |

32. T I H 19 UIST A, B C T 2 | ST A 3R B I UBY § S qISY
C T T3 UI3T 3 | U159 A 7R B Tohl ol hUTT: 392 3 4 92 H W <A &
Sfeifeh gy C ol ot TR Al 1 U2 B gl T ¥ @rell R ear g | At F <fHi
Usd A, B3R C %9 ¥ g8 5, 6 9UT 7 99t WA A1d 7, @t g Thl foha Tm
H @reft g St ?

465-11 Page 16 of 27
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30. The mean weekly sales of a 4-wheeler was 50 units per agency in
20 agencies. After an advertising campaign, the mean weekly sales
increased to 55 units per agency with standard deviation of 10 units. Test
whether the advertising campaign was successful.

[Given /5 = 2-24, t,4(0-05) = 1-729]

31. (a) A recent accounting graduate opened a new business and installed
a computer system that costs ¥ 45,200. The computer system will
be depreciated linearly over 3 years and will have a scrap value of
T 0.

(1) What is the rate of depreciation ?

(i1)  Give a linear equation that describes the computer system’s
book value at the end of tth year, where 0 <t < 3.

(iii)) What will be the computer system’s book value at the end of
the first year and a half ?

OR

(b)  Find the effective rate which is equivalent to normal rate of 10%
p.a. compounded :

(1) semi-annually.
(ii)  quarterly.
[Given (1-05)* = 1-1025, (1-025)% = 1:1038]

SECTION D

This section comprises long answer (LA) type questions of 5 marks each.

32. A cistern has three pipes A, B and C. Pipes A and B are inlet pipes
whereas C is an outlet pipe. Pipes A and B can fill the cistern separately
in 3 hours and 4 hours respectively; while pipe C can empty the
completely filled cistern in 1 hour. If the pipes A, B and C are opened in
order at 5, 6 and 7 a.m. respectively, at what time will the cistern be
empty ?

465-11 Page 17 of 27 P.T.O.
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33. (&) fix)=- %x‘l — 8x3 — %X2 + 105 g 9T HoH & U Taria I=an
3R T et o |t foigai ot i il |
StUar

35.

465-11

(@) 3aUa 3 i o8 fix) =20-9x+6x% —x° g1 Yed %ed f e
A 91 R g 2 |

(%) WM ANT X Th Agfogs €1 & TAHT T [Gad o R TRgdl Hal
% B g I fohU U T hl G©AT eIl | | ITRekdl I8 @ Tk
I feres Kk’ &% fofe X o O x; 8 Thd & :

01 Ife x, =0
PX=k)={ kx, Ife x, =112

k(5 - x.) Ife x, =314

i) k1 AF A I |
(ii) BT % HU-H-FHH 2 T AT HLA ! ITRrehdT FTd T |
(if) BT & ATTH-R-31eh 2 T LT LA Sl IRkl 1 I |
HAYAT
(@) TS DI T & UIE Tk 4¢l § gL 10 1A H @ 91 916 AT 2 AW 98
HIRFAT &l Il 8 | I8 WHd gC fob wmai sie 3fa 3, #ier san s

22WY E 10 99 & IAUA H 3 AT IUY KA FAGAl qAT 91 I
JTRISRAT T hINTT |

[fem 72 2 : e~2 = 0-13534]

AT T R GG & oieh faw 98 T 2,50,000 T AT WA il g 3K
Y TRT 1 PIAE 2 99 H T 25,448 Tceh ohl HITHeh fohd gRT TohaT ST 7 |
Ife BRI 20% Uit a¥ hl @ A S AqT 7, A SR I ATEdidh HiFd F1d

61 —24
ST | [fem = 7 (%) = 0-67253]
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(a) Find all the points of local maxima and local minima of the

function :

fx) =— %X‘l— 8x3 — %xz + 105.

OR
(b) Find the intervals in which the following function f is strictly

increasing or strictly decreasing :

f(x)=20-9x +6x> — x°.

(a) Let X denote the number of hours a Class 12 student studies

during a randomly selected school day. The probability that X can
take the values x;, for an unknown constant ‘k’ :

01 if X, = 0
PX=k) = kxi if Xi=101‘2
k(5—xi) if X, =3or4
(1) Find the value of k.

(i1) Determine the probability that the student studied for at
least 2 hours.

(iii) Determine the probability that the student studied for at
most 2 hours.

OR
(b) A river near a small town floods and overflows twice in every

10 years on an average. Assuming that the Poisson distribution is
appropriate, what is the mean expectation ? Also, calculate the
probability of 3 or less overflows and floods in a 10-year interval.
[Given e~2 = 0-13534]
Amrita buys a car for which she makes a down payment of ¥ 2,50,000
and the balance is to be paid in 2 years by monthly instalments of

3 25,448 each. If the financer charges interest at the rate of 20% p.a, find
—24
the actual price of the car. [Given (%) = 0-67253]
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Qs &

3 GUS H 3 YU SFEITF-ITEYIRT 57 8 1577 Jedeh & 4 37% & |

ThIOT ALY - 1

36. 3TUA UG T, AT 7 AT & Tl I S U4 G i T HHAT FohaT |

e N " gt ) B IN,
[ : h I \ s i .1 :.I " l |" \

Ife 8 9=d HH &Id 7, a1 YA =4 I T 10 ATIH Ied B 8 | W, IS 16
o= 3AfF B1d 8, d@ T s=I hl T 10 HH I B & |

AET AT | a1 shl G&IT x AT cdsh o) bl ¢ U e areft ufy
Ty® |

39 AT % YR R, Fr=ferfaa weai & s e
() < s foafa @ w9 x oy 1 e g fee fafaw | 1

465-11 Page 20 of 27



https://www.prepp.in

Www.prepp.in rrepp

Your Personal Exams Guide

SECTION E

This section comprises 3 case study-based questions of 4 marks each.

Case Study -1

36. On her birthday, Prema decides to donate some money to children of an

orphanage home.

[ ¥ ¥
Fr o e'me o
y Tewmr) oo

W o e o
I

Ao jun
N _" v
. \

L4

If there are 8 children less, everyone gets ¥ 10 more. However, if there

are 16 children more, everyone gets ¥ 10 less.

Let the number of children in the orphanage home be x and the amount
to be donated to each child be < y.

Based on the above information, answer the following questions :

i) Write the system of linear equations in x and y formed of the given

situation. 1
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(i) SW (1) ¥ T v g @l Fe =i g aHem AX = B &
w9 # fafgn | 1
(i) (P) Mg AT Ifdam F1a HIT | 2
AT
(@) x 3Ny AF A HINT | 2

Th{UT 3TEYAA - 2

37. & THg@ U, QUi N o TUHES @Ml 3Tha HewaqUl aidl g | 9&d1 N
3l I=0 UGS &, 39id 1 AR N | A *1E 3 PHES NG &, df 38 N &
RS TUFES Hal Il 8 | W | f9g3i A (0, 50), B(20, 40), C (50, 100),
D (0, 200) 3R E (100, 0) o @Y & a4l (ARgsh HAMAST) HT TH T
R foRan | I8 T d9 T-g=o SAEUHl 3R g gTB A9yl | S 7 | 34 oA
W-g=s TaULl  Tsh =T B x + 2y > 100.

y

M

D(0, 200)

150 +

100 + C(50, 100)
75 T

A(0, 50) Ry

25 T B
(20, 40)

Ol 20 40 60 80 E(100,0)
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(i1))  Write the system of linear equations, obtained in (i) above, in

matrix form AX = B. 1

(iii) (a) Find the inverse of matrix A. 2
OR

(b)  Determine the values of x and y. 2

Case Study - 2

37. In number theory, it is often important to find factors of an integer N.
The number N has two trivial factors, namely 1 and N. Any other factor,
if exists, is called non-trivial factor of N. Naresh has plotted a graph
of some constraints (linear inequations) with points A (0, 50), B (20, 40),
C(50, 100), D(0, 200) and E(100, 0). This graph is constructed using three
non-trivial constraints and two trivial constraints. One of the non-trivial

constraints is x + 2y > 100.

y

N

D(0, 200)

150 +

100

75 T

A(0, 50)
25 T

C(50, 100)
1
Ry
B
(20, 40)

O

465-11
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Y\

3T g % YR R, Fefafad e % I i

(i) T =S Y HH-HH A § ? 1

(i) (F) I gaTa & R, &, a3 q R-Gos Ty F1 8 ? 2
HAAT

(@) =fc gama & R, 8, a 37 o N-qos STy F1 3 ? 2

(i) IfC gOTa &F Ry 8, Al 39T BoH z = bx + 2y I Ahad T HTd
ST | 1

ThI0T ATA4 - 3

38. @ TS GHY b <@ Il &, Al Teh THI-SJEAT HA(hg 3 TSIHI hi Hiersaroft
L Thd 3 Il [ =X gig A1 HHl AT 38 T STIHH I Hohd @ | 39
g o favciyunene Tee fondll aam i wfosy § sgATta feosht 2 Icamed
1 i@t J1 q@igEH & T TWEeeh 8 Tl & |

i'\(\('\ o

HfARad aTfetel 1996 — 2001 & SR T foret § Teh g hi foishl sl garicht
2

Ty 1996 | 1997 | 1998 | 1999 | 2000 | 2001

fast (& g q) - 65 5-3 4-3 61 56 7-8

ST T o MR W, Feferfad et & 3w i
(i)  Eeh-E ygia 1 st fgifa i | 2
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Based on the above information, answer the following questions :

(1) What are the two trivial constraints ? 1

(i1)) (a) If Ry is the feasible region, then what are the other two

non-trivial constraints ? 2

OR

(b) If R, is the feasible region, then what are the other two

non-trivial constraints ? 2

(iii)) If Ry is the feasible region, then find the maximum value of the

objective function z = 5x + 2y. 1
Case Study - 3

38. When observed over a long period of time, a time series data can predict
trends that can forecast increase or decrease or stagnation of a variable
under consideration. Such analytical studies can benefit a business for

forecasting or prediction of future estimated sales or production.

The table below shows the sale of an item in a district during

1996 — 2001 :
Year : 1996 | 1997 | 1998 | 1999 | 2000 | 2001
Sales (in lakh ) : 65 53 4-3 61 56 7-8

Based on the above information, answer the following questions :

i) Determine the equation of the straight-line trend. 2
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(i) () o FFH el Sl ARAeg HIfC 3R a9 2002 o fow srufera
foshl srghat hl ot 7oA <hITT | 2

AT

(@) fmfaRad sl o fofT =Jdaw o fafy gra we Eieh-an ygia
EN) Eﬁﬁm: 2

Ty 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010

&Y (F°000) | 114 | 130 | 126 | 144 | 138 | 156 | 164
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(i1) (a) Tabulate the trend values of the years and also compute

expected sales trend for the year 2002. 2

OR

(b)  Fit a straight-line trend by the method of least squares for
the following data : 2

Year : 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010

Profit (¥ °000) | 114 | 130 126 144 138 156 164
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